An emerging research agenda
Donors and researchers have become increasingly interested in the idea of using asset transfers, cash transfers and other forms of 'social protection' to reduce poverty and vulnerability to climate change (for example, Davies et al., 2008; Tanner et al., 2009; Johnson and Krishnamurthy, 2010; Béné, 2011; Wood, 2011; Kuriakose et al., this volume) . Social protection (SP) has been shown to provide an important means of reducing vulnerability to climate-induced poverty spirals during periods of acute environmental stress (Awokuse, 2011; Béné, 2011; Devereux, 2009; Devereux and Sabates-Wheeler, 2004; Doocy et al., 2006; Heltberg et al., 2009; Johnson and Krishnamurthy, 2010; Todd et al., 2010; Maluccio, 2010; Sabates-Wheeler and Devereux, 2007; Wood, 2011; Niño-Zarazua et al., 2012) . Correspondingly, many donors now use cash-and asset-transfer programmes to build and supplement the incomes, assets and livelihoods of vulnerable populations (Niño-Zarazua et al., 2012) . Similarly, many countries have introduced a wide range of policies aimed at providing regular and reliable assistance in the form of cash for work, vulnerable feeding programmes and employment guarantees (ibid.). 1 At the heart of the SP model is an assumption that the failure to meet basic needs (of nutrition, healthcare, etc.) during droughts, famines and other volatile periods results from a loss or devaluation of skills, assets and incomes in relation to the cost of food, shelter and other basic entitlements. The perceived solution is therefore to provide affected populations with asset and cash transfers that can theoretically improve their ability to build livelihoods and 'command' scarce resources in volatile market settings (Awokuse, 2011; Béné, 2011; Devereux, 2009; Devereux and Sabates-Wheeler, 2004; Sabates-Wheeler and Devereux, 2007; Heltberg et al., 2009; Matin et al., 2008; Wood, 2011; Niño-Zarazua et al., 2012) .
However, the ability of SP to build livelihoods and resilience in advance of longerterm climatic changes is still poorly understood, reflecting the fact that few (if any) SP programmes are explicitly designed to address the kinds of scenarios being described by the Intergovernmental Panel on Climate Change (IPCC) (Davies et al., 2008; Wood, 2011; Béné, 2011) . Moreover, questions have been raised about the ability of asset and cash transfers to address longer-term, inter-generational patterns of poverty and vulnerability to environmental change (Heltberg et al., 2009; Barrientos and Niño-Zarazua, 2010; Johnson and Krishnamurthy, 2010; Béné, 2011; Wood, 2011) . Cash transfers, for instance, have been shown to provide an important means of preventing disaster-induced poverty spirals, but they are less effective at addressing the inter-generational factors contributing to risk, poverty and vulnerability (Devereux and Sabates-Wheeler, 2004; Doocy et al., 2006; Teichman, 2007; Sabates-Wheeler and Devereux, 2007; Heltberg et al., 2009; Barrientos and Niño-Zarazua, 2010; Johnson and Krishnamurthy, 2010; Wood, 2011; Niño-Zarazua et al., 2012) . Similarly, crop and index-based insurance programmes provide an effective means of spreading risk and reducing losses due to flooding and drought, but they also often create strong incentives to invest in climate-sensitive crops (such as paddy) and regions (such as floodplains and river deltas), highlighting concerns about discounting and moral hazard (Heltberg et al., 2009; Wood, 2011; IPCC, 2012; Kuriakose et al., this volume; Panda, this volume) .
Developing policies that can reduce poverty and vulnerability to climate change is a pressing global priority (Klein et al., 2007; Boyd et al., 2009; Brooks et al., 2009; Prowse et al., 2009; IPCC, 2012) . This Special Issue of Development Policy Review explores the role that SP can play in this process. Drawing upon empirical field research from India and Bangladesh, and secondary data analysis from Ethiopia, it presents new findings that highlight the opportunities and challenges of using SP to build inter-generational resilience to climate change. Building upon the World Bank's recent background report on 'climate responsive social protection, ' (Kuriakose et al., this volume) , it identifies ways in which climate change can be incorporated into development policy and practice.
The volume starts from the premise that the climatic changes we may expect to see over the present century will entail transformations in rainfall, temperature and seasonality, the impact of which will be inconsistent with the strategies farmers, resource managers and policy-makers have traditionally used to sustain livelihoods in environmentally sensitive regions and sectors, such as farming, forestry and fishing (IPCC, 2012; Kuriakose et al., this volume; Box 1) . According to the recent report of the Intergovernmental Panel on Climate Change on extreme climate events (Lavell et al., 2012) , heat waves, heavy precipitation and droughts will become increasingly frequent over the course of this century. Such changes are expected to impose a heavy toll on developing countries, where agriculture, public health systems, food supplies, and human settlements are least able to adapt to extreme climate events such as flooding, windstorms, disease and drought (Parry et al., 2007; Lavell et al., 2012; Kuriakose et al., this volume) .
This article proceeds as follows. First, it reviews the empirical literature on SP and environmental change, highlighting the particular ways in which SP policies have been used to influence coping and adaptation strategies in the context of rapid-onset disasters and long-term environmental change. Second, it situates its analysis within a broader policy context about the real and ideal relationship between long-term development policy and climate change, making the case that SP can play an important role in building the livelihoods and resilience of the poor if it is able to incorporate inter-generational decisions about discounting and investment into processes of evaluation and design. Finally, it identifies the methodological challenges of understanding and evaluating the relationship between SP and climate change, identifying new priorities for research, policy and practice.
Box 1: Recent climate-change projections and scenarios
• According to the IPCC, a 1-in-20 years hottest day is likely to become a 1-in-2 years event by the end of the twenty-first century in most regions, apart from the high latitudes of the Northern hemisphere where it is likely to become a 1-in-5 years event, suggests a projection based on the A1B and A2 emissions scenarios (Lavell et al., 2012) . With continued warming, heavy rainfalls associated with tropical cyclones are likely to increase. Projections based on a range of emissions scenarios (B1, A1B, A2) suggest that a 1-in-20 years annual maximum daily precipitation amount is likely to become a 1-in-5 to 1-in-15 years event by the end of the century in many regions (ibid.).
• The MIT Joint Program on the Science and Policy of Global Change (2012) projects an additional global mean surface warming above the present of about 1.7° to 2.9°C by 2050, with a median value of about 2°C. By 2100, the range would be 3.5° to 6.7°C with a median of about 4.3°C.
• Christensen et al. (2011) use three emissions scenarios: a medium-high non-mitigation baseline scenario (A1B); a mitigation scenario (E1), which stabilises global temperature change at about 2°C above pre-industrial levels; and a high-emission scenario (RCP8.5). Their projection suggests that under a medium-high emission baseline (A1B), with no mitigation, global average temperatures could rise by between 1.6°C and 2.3°C by 2041-70, and 2.4°C and 3.4°C by 2071-2100, relative to the modelled baseline period of 1961-90.
• Grinsted et al. (2009) use 4 inversion experiments to relate 2,000 years of global temperatures to sea level and validated model parameters with satellite altimetry. The global mean temperature projections of 6 IPCC AR4 emission scenarios were used to project sea-level rise. Their projection suggests 7" to 23" (18cm to 59cm), by 2100.
• Rohling et al. (2008) use paleo-climatic data from the last interglacial period, when global mean temperatures were at least 2°C warmer than today and comparable to current projected temperatures, to arrive at a projection which suggests a 63" (1.6m) increase in sea level by 2100.
• Pfeffer et al. (2008) use thermal expansion projected by IPCC AR4 together with kinematic scenarios (for example, varying the velocities of outlet glaciers) to estimate the change in the surface mass balance of ice of Greenland and Antarctica, and the discharge of melting ice sheets and glaciers. They project 31" to 79" (0.785m to 2.008m) by 2100.
• Jevrejeva et al. (2012) use four new Representative Concentration Pathways (RCP) radiative forcing scenarios to project median sea-level rises. They project 0.57 to 1.10m by 2100, and 1.84 to 5.49m by 2500.
SP can be usefully understood as a set of 'public actions taken in response to levels of vulnerability, risk and deprivation which are deemed socially unacceptable within a given polity and society' (Niño-Zarazua et al., 2012 : 164, citing Conway et al., 2000 . Although it is commonly associated with asset and cash transfers, the concept can include a wide range of inter-related policy fields. The International Labour Organization (cited in Niño-Zarazua et al, 2012) , for instance, distinguishes among three different types of SP:
• Social assistance (tax-financed policy instruments aimed at addressing poverty and vulnerability); • Social insurance (contributory schemes designed to protect workers/dependants from life-course, work-related hazards); • Labour-market regulation (legal frameworks aimed at ensuring minimum standards of employment and ensuring workers' rights).
By and large, the vast majority of donor-supported SP programmes are social-assistance programmes aimed at providing cash and asset transfers to beneficiaries who meet a particular poverty or vulnerability criterion (Béné, 2011; Davies et al., 2008; Doocy et al., 2006; Farrington and Slater, 2006; Prowse, 2008; Slater et al., 2008; Tanner et al., 2008; Teichman, 2007; Heltberg et al., 2009; Todd et al., 2010; Maluccio, 2010; Wood, 2011; Niño-Zarazua et al., 2012) . A key difference between cash and asset transfers concerns the extent to which the transfer in question may be used for productive purposes, as opposed to consumption aimed at meeting immediate 'day-to-day' needs. Cash transfers are often used to address short-term consumption needs in the context of rapid-onset disasters, such as earthquakes, flooding and entitlement failures during droughts. Asset and conditional cash transfers, on the other hand, aim to influence longer-term behaviour by conditioning the transfer of assets or cash in relation to a particular policy outcome, such as nutrition, education and healthcare. The main attraction of using cash instead of food or asset transfers is that it gives beneficiaries the flexibility and freedom to decide how and when they will invest scarce household resources (Wood, 2011) . Extending the freedom to choose puts critical decisions about household needs and investments in the hands of the household, whose members are in theory best placed to assess the needs that are most pressing at a particular point in time (for example, consumption smoothing in order to invest in fodder for livestock). The main drawback, however, is that there is little or no assurance that the cash being transferred will be invested productively, or at all. Partly for this reason, asset and 'conditional cash transfers' (CCTs) have become increasingly popular, especially in the context of programmes that entail long-term behavioural change. CCTs in Mexico, for instance, have been used in programmes such as Oportunidades to encourage household investment in primary education and healthcare (Teichman, 2007; Todd et al., 2010) . In essence, the payment of cash is conditional upon the performance of beneficiaries in relation to longterm human-development goals such as investment in childhood education.
Cash and food transfers have been shown to provide a vital safety-net for households whose incomes, assets and livelihoods are negatively affected as a result of rapid-onset events, such as windstorms, flooding and drought (Doocy et al., 2006; Tanner et al., 2009;  © The Authors 2013. Development Policy Review © 2013 Overseas Development Institute. Development Policy Review 31 (S2) Wood, 2011) . When it has worked effectively, for instance, India's food-for-work programme has provided a vital safety-net during food shortages, entitlement failures and famine (Deshingkar et al., 2005) . However, CCTs have proved controversial, evoking important policy discussions about the extent to which time-bound social transfers can or should take the place of universal programmes rooted in a system of legislated policy and human rights (see below). Teichman (2007) , for instance, has argued that CCTs and cash transfers more generally are at best a limited means of addressing the structural and historical factors that perpetuate poverty and vulnerability to environmental change (more on this below).
A second major form of SP entails the provision of insurance that can transfer the risks of income and asset losses resulting from a variety of environmental and economic shocks. With the growth of microfinance services, micro-insurance programming now provides an important means of insuring against the loss of assets (including inter alia land, housing, livestock, food stocks) and incomes during times of environmental stress (Matin et al., 2008; Heltberg et al, 2009 ). Within agriculture, one important form of insurance is crop insurance. Whilst insuring against actual crop losses can be costly and prone to corruption (Heltberg et al., 2009 ), using index-based insurance, which extends coverage in relation to a pre-established index of rainfall or soil moisture allows compensation payments to be made in a more transparent manner (ibid.: 97-8).
The advantage of using index-based insurance is that it reduces the transaction costs of establishing actual losses, thereby improving the ability of insurers to establish eligibility for compensation. However, index-based models also have their limitations. First, they require a reliable means of establishing minimum thresholds, which may exceed the capacity of public and private providers in low-income countries. Second, they fail to cover losses resulting from environmental and other exogenous disturbances that do not meet the minimum threshold (cf. Heltberg et al., 2009: 97) . Third, index-based instruments do not necessarily cover losses incurred as a result of lost or devalued labour (Mitchell, 2013) . Finally, they create (or at least fail to remove) incentives to live and work in hazardous regions and sectors, which may exacerbate vulnerability over the long term (Heltberg et al., 2009; Mitchell, 2013) .
A third and vital form of SP involves the legislation of rights that ensure minimum standards of employment and well-being, such as wages, health and safety regulations and the like. Among many scholars (for example, Chhotray and Hulme, 2008; Niño-Zarazua et al., 2012) , such rights-based approaches are advocated on the grounds that they provide a more reliable and legally-enforceable range of entitlements that vulnerable populations can use to obtain access to incomes and employment. However, given the very large degree of informal-sector employment, formal rights and labour codes are often difficult to enforce, raising the importance of governance, social mobilisation, and politics.
Box 2: The limits of insurance Insurance has an important place in a comprehensive climate risk-management strategy, which must focus on assessing and then reducing risk as a first priority. However, at the moment insurance is simply too prominent, seen by too many governments and agencies as a first move rather than a later consideration.
Box 2 cont'd
There are a number of problems with an over-reliance on insurance: (i) Evidence presented in the IPCC 2012 report suggests that insurance is an effective disaster risk-management tool when it is combined with other risk-management measures (for example, early warning, provision of risk information, preparedness and measures to reduce vulnerability). Where it is applied without adequate risk reduction, insurance can convey a feeling of security while actually leaving people excessively exposed to impacts. (ii) Insurance products never cover the full extent of disaster losses. Intangible losses such as long-term impacts on mental health, lifelong loss of earnings related to missed schooling or malnutrition in drought years, or cultural heritage and identity, are almost uninsurable. (iii) While there is considerable evidence to suggest that insurance products help with absorbing the financial burden of disasters, there are questions over how long such products will be affordable or even offered by the private sector, given increasing disaster risks and uncertainties, particularly in developing countries. The recent case of a cap on the reinsurance liability in Bangladesh is a case in point. How sustainable, then, is an insurance-dependent approach to risk management for a developing country with rising risks? (iv) The highest-quality risk assessments are those used by the insurance industry. They are commonly available to governments only at a price and as part of a conversation oriented towards the purchase of an insurance product. A concerted effort is required to maximise the quality of risk assessments available in the public domain. Assessments can then be used to inform a well-thought-through management approach that looks to risk transfer approaches only after implementing a strategy focused on risk reduction. (v) There has been a lot of work looking at how insurance products can be tailored to those who cannot usually afford to buy insurance, including farmers offering labour to pay premiums or some sort of collective approach to purchasing. However, farmers need to be able to increase their productivity in order to pay the premiums, as offering additional labour time does not come without trade-offs. Even if in-kind payments are accepted, many vulnerable or chronically poor groups, such as the young, elderly and ill, are unable to offer their labour. There has been some interest in the role of SP and safetynets as a way of proactively managing shocks and stresses faced by vulnerable populations and providing a foundation for risk-financing approaches, such as in the case of WFP's relationship to the Productive Safety Net Programme in Ethiopia. While promising, the link between SP and micro-insurance requires further exploration. (vi) There is insufficient evidence of the medium-and long-term outcomes of the relationships between developing countries, individuals and insurers. Does microinsurance genuinely smooth out the impacts of disasters on poverty? What happens to trust and risk-management approaches when insurers do not deliver as expected? Does insurance lead to increases in risky behaviour and greater exposure? Do insurance schemes perpetuate dependence on post-event pay outs?
Source: Mitchell (2013).
Governance, politics and policy
There is now a large body of scholarship that explores the conditions under which international actors (including donors) can build or undermine the capacity of state and non-state actors to formulate policies that may be used to reduce poverty and vulnerability to global environmental change (Birdsall, 2007; Chhotray and Hulme, 2008; de Haan, 2009 ). 2 Within the donor community, there is also a strong consensus that the most effective way of incorporating disadvantaged groups into policies that have a bearing on poverty and well-being is to work within existing systems and structures, particularly ones controlled by the state (de Haan, 2009 ). However, within the climate-change regime, questions have been raised about the ability of the UN Framework Convention on Climate Change (UNFCCC) to provide the institutional conditions under which vulnerable populations may influence or engage in relevant policy processes. Ayers and Huq (2009) , for instance, have argued that the National Adaptation Plans of Action (the NAPAs) are exceedingly top-down and technocratic, promoting documents that reflect the priorities of donors, international agencies (especially the Global Environmental Facility) and national governments, as opposed to vulnerable populations.
Geopolitical and bureaucratic realities such as these raise important empirical questions about the conditions under which state and non-state actors can incorporate poor and politically marginal populations into the policy process. As new financial mechanisms are being put in place to support international adaptation, questions are also being raised about the ways in which governments, donors and international institutions can and should prioritise countries, policies and sectors for the purposes of climate-change adaptation. Many of the articles in this issue provide evidence to suggest that beneficiaries were often poorly or inaccurately informed about SP eligibility and benefits, highlighting the importance of incorporating vulnerable populations into SP policy and practice.
But climate change adds a number of factors that complicate the 'standard' ethics and politics of delivering and evaluating SP programmes and policies. One concerns the ethics of requiring current generations to bear the burden of future risks and vulnerabilities (cf. Johnson, 2012) . At the heart of the Oportunidades model in Mexico is the idea that the delivery of conditional cash transfers entails an ability on the part of the household to invest in the health and well-being of future generations. To what extent, however, can we expect a single SP programme to reduce the vulnerability of future generations?
A second and related issue concerns the ethics and politics of mobilising resources for social redistribution. Niño-Zarazua et al. (2012) make an important distinction between middle-income country models, in which social transfers are managed by public agencies and embedded in systems of rights and legislated policy, and low-income models that are targeted and largely dependent on international donors. In so doing, they highlight a number of factors that have strong bearing on the nature and sustainability of SP. One is domestic capacity for domestic resource mobilisation. Broadly speaking, countries with larger revenues and revenue-collection capabilities have been able to implement SP policies that are more firmly rooted in a system of domestic legislation and public policy. By the same token, concerns have been raised about the ability of aid-dependent countries with limited revenues and revenue-collection capacities to institutionalise SP programmes that 2. The 2005 Paris Declaration on Aid Effectiveness, for instance, upholds the idea that development reflects the needs and priorities of developing countries. The Accra Accord builds upon these principles by stating that 'country systems' -as opposed to 'donor systems' -'be used to deliver aid as the first option.' Framed in this way, 'ownership' implies an ability of recipient governments to set the development agenda on their own terms and in relation to their own priorities. 'Alignment', on the other hand, implies that donors are willing and able to align their policy priorities with those of recipient countries (de Haan, 2009). are embedded in a system of rights and policy legislation (Teichman, 2007; Niño-Zarazua et al., 2012) . Although middle-income models have offered new programmes with universal coverage (for example, the National Rural Employment Guarantee Act in India), lowincome countries (such as Zambia, Malawi, Mozambique, Bangladesh) tend to be more substantially targeted on the basis of household incomes, dependency ratios and other poverty criteria. Empirical studies of SP in India, Mexico and Nicaragua have shown that institutional capacity to deliver targeted cash and conditional cash-transfer programmes is highly dependent upon the capabilities and resources that implementing agencies have at their disposal (Deshingkar et al., 2005; Maluccio, 2010; Todd et al., 2010) , raising questions about institutional capacity and governance. The history of Western welfare-state formation suggests that ambitious social-welfare policies emerged as a result of important historical movements aimed at securing universal labour rights, income guarantees and other social benefits (Esping-Andersen, 1990). Whether donors can influence the kinds of mobilisation that would lead to more institutionalised forms of SP depends in large part on the nature of the aid relationship, including especially the extent to which donors are able to support state capacity to mobilise domestic resources, enact legislation and implement policy (Birdsall, 2007; de Haan, 2009 ).
Addressing the climate challenge: understanding the role of SP
This theme issue addresses four themes that have direct bearing on the ways in which donors, researchers and development practitioners understand, design and evaluate SP policies for the purposes of climate-change adaptation. One is the impact of SP on household investment in assets, livelihoods and livelihood diversification. SP programmes often provide income and/or assets (for example, livestock) sometimes in a 'lumpy' form (such as stipends and subsidies for vaccinations). However, assuming that climate change will entail shocks that affect the economic and ecological productivity of entire regions, sectors and livelihood systems, questions can be raised about the viability and desirability of supporting conventional (and largely sedentary) livelihood strategies. Are SP programmes, for instance, building livelihoods that are more or less dependent upon climate-sensitive resources, sectors and environmental services? What kinds of assets, for instance, are most appropriate and effective in supporting long-term adaptation? To what extent and in what form can SP policies support populations displaced by climate change?
On this theme, Panda's analysis of SP in India (this volume) found that access to crop insurance encouraged farmers to delay their planting until conditions were more favourable, suggesting that insurance can provide an important means of managing and mitigating risk during unfavourable climatic conditions. At the same time, the study found that farmers with crop insurance were more likely to invest in commercial crops, such as cotton, as opposed to more traditional varieties of paddy. To the extent that a diversity of livelihood and income streams can build the resilience of rural/agricultural households to future climatic hazards and shocks (such as disease or drought), the decision to invest in a single variety of cotton suggests an incentive structure that may well exacerbate future vulnerability to climatic change. Similarly, Weldegebriel and Prowse's study (this volume) found that access to the Productive Safety Net Programme (PSNP) in Ethiopia did not increase farm or non-farm income, but instead increased the sale of natural resources (viewed as a negative adaptation strategy).
Such findings highlight the importance of identifying the activities, sectors and regions that are expected to suffer as a result of climate change (cf. Kuriakose et al., this volume) . However, climate change consists of a number of factors (for example, uncertainty about micro-climatic impacts and timelines) that make it difficult if not impossible to assign probabilities to particular negative outcomes and events, and to establish whether and to what extent current investments -in assets or infrastructure -will be prone to future climatic change.
3 During India's drought in 2012, for instance, meteorologists had little or no indication that the monsoons were about to fail, and the Meteorological Department was unable to 'adequately explain the complexities of its climate models, which led observers to believe rainfall was projected to be normal', (Eshelman and ClimateWire, 2012) . Here it is worth noting that these are relatively shortrun projections in a country that has relatively strong capacity for undertaking and disseminating meteorological data.
A second and related theme concerns the ways in which we understand and assess SP and adaptation for the purposes of planning, implementation and evaluation. Assuming SP will alter and expand the range of adaptation strategies vulnerable populations have at their disposal, how should we evaluate the aims and impacts of adaptation and development programming? For instance, what is an appropriate timeline for evaluating the impact of SP? To what extent and in what ways can inter-generational timelines used by the IPCC be incorporated into SP policy and evaluation?
As Sabates-Wheeler and Devereux (2010: 274) have argued, conventional cashtransfer programmes often fail to compensate for the loss of incomes and assets that result from 'price inflation, seasonal cycles or "price spikes"'. Innovative programmes have been shown to combine locally indexed food and cash transfers to mitigate the risk of shortfalls. However, climate change raises difficult questions about the timelines we use to evaluate effectiveness and impact over the long term (i.e. beyond the cycle of deprivation that follows a major climatic event). If, for instance, cash and asset transfers are able to prevent famine in the short run by investing in rain-fed agriculture, to what extent are these investments making beneficiaries more or less vulnerable to future climatic change? And to what extent is it reasonable to evaluate them on the basis of inter-generational vulnerability to climate change? If so, which indicators should we use?
A number of studies (for example, Weldegebriel and Prowse, this volume; Panda, this volume) use agricultural investment and livelihood diversification as proxies for understanding future vulnerability to climate change. Weldegebriel and Prowse, for instance, use changes in farm, non-farm and off-farm income as proxies for neutral, positive and negative adaptation. Leaving for now the role that agriculture can and should play in future climate-resilient development models (Section 4), the methodology provides 3. The IPCC (Nicholls et al., 2007) , for instance, projects with 'very high confidence' (which equates to a 9-in-10 chance of being correct) that coastal areas will become increasingly vulnerable to 'an accelerated rise' in eustatic sea levels, ranging from 0.2 to 0.6 metres or more by 2100. However, the models on which these projections are made do not assign probabilities to precise times and locations, making it very difficult to calculate the costs and benefits of future expected value. Risk in this instance may be usefully defined as a condition under which it is possible to assign probabilities to negative outcomes. Uncertainty, on the other hand, implies that probabilities are effectively unknown (cf. Sunstein, 2007; Gardiner, 2010 To what extent, however, can positive or negative vulnerability outcomes be attributed to a particular policy or programme? If we assume that vulnerability implies exposure to hazards that undermine the ability to adapt (Smit and Wandel, 2006; Adger, 2006; Fussel, 2007) , asset and cash transfers are but one of many factors that have a bearing on a household's ability to manage vulnerability over time. Weldegebriel and Prowse (this volume) use propensity score matching as a means of comparing beneficiary and nonbeneficiary households in rural Ethiopia. Due to the limitations of the dataset they utilised, their ability to establish causal claims is strongly circumscribed. That said, their article identifies useful indicators for adaptation and a future research terrain on the extent to which social protection influences smallholders' autonomous adaptation strategies.
Others (also including Panda; Coirolo et al.) use qualitative interviews with beneficiaries and non-beneficiaries as a means of understanding and illustrating the impact of the programme in question. Bearing in mind the challenges of interpreting personalimpact statements and surveys, such methods are particularly useful in documenting the ways in which SP policies are being implemented on the ground, highlighting important insights about the logistical challenges of targeting and reaching intended beneficiaries. The articles by Panda and Coirolo et al., for instance, provide qualitative evidence that information about eligibility and access to SP programming was poorly communicated among beneficiaries and members of the local community, highlighting important lessons for future policy (see below).
A final and crucial theme concerns the sustainability and governance of SP programmes aimed at reducing poverty and vulnerability to future climatic change. Recent empirical work on the long-term impact of SP programming has shown that countries with capable bureaucracies and legal systems that recognise the rights of vulnerable populations to socialised benefits, such as pensions, housing and food (for example, India), are better able to support livelihoods that are sustainable and resilient to periods of severe environmental stress (for example, Niño-Zarazua et al., 2012) . Conversely, countries that lack the ability to mobilise domestic public resources are often highly dependent on ad-hoc aid transfers, raising important questions about the ways in which donors and development institutions are effective in making SP policies more reliable, predictable and effective for poor and marginal populations.
But what does this mean in the context of climate change? Like many aspects of climate policy, the ability of planners and policy-makers to incorporate climate change into SP policy is constrained by the uncertainties of how, when and where climate change will manifest itself and the limited timelines of budgets, electoral cycles and the like. As new financial mechanisms are being put in place to support international adaptation, are the ways in which governments, donors and NGOs are institutionalising SP conducive to increasing resilience? What are the institutional challenges of targeting and reaching the most vulnerable? What kinds of policies need to be in place to build resilience and sustainability over the next century?
Coirolo et al.'s study of SP programming in Bangladesh suggests that the Government of Bangladesh has been able to devise a number of policies (such as food for work, the social safety-net programme and the vulnerable group development programme) that have been instrumental in helping poor and vulnerable populations prepare for and recover from extreme climatic events, such as seasonal flooding. However, the ability of these and other programmes to reach low-income communities and households in a timely manner is still constrained by a number of political/institutional factors. First, the budgetary system in Bangladesh is structured in such a way that the majority of SP funds are released during the peak periods of agricultural demand, as opposed to the lean 'monga' season, during which income-earning opportunities are most scarce. Second, the government uses a national poverty line that fails to take account of important regional variations in income, livelihood and inequality. Finally, the research documents a number of 'exclusion and inclusion errors' in which a very small percentage of eligible households were able to access SP benefits, while a large number of ineligible households received benefits.
Bangladesh is not, of course, alone in this regard. Indeed, the empirical literature is replete with examples of political and institutional systems that routinely misallocate and misappropriate resources aimed at improving the lives of the poor (see Deshingkar et al., 2005; Chhotray and Hulme, 2008; Devereux, 2009; Sabates-Wheeler and Devereux, 2010; Niño-Zarazua et al., 2012) . The key point is that effective redistributive SP programmes require an ability on the part of governments and NGOs to invest in public goods that will build resilience through insurance (Panda, this volume), safety-nets (Coirolo et al; Weldegebriel and Prowse, this volume) and substantive efforts to mainstream climate change into development policy (Kuriakose et al., this volume) .
Another issue relates to scale. On this issue, Kuriakose et al. (this volume) identify a number of guidelines that may be used to improve the co-ordination of agencies involved in 'climate-responsive' SP programming. Many of these (for example, replacing ad hoc emergency funding with regular, ex ante financing; incorporating disaster risk reduction into development policy and practice) are part of what now constitutes best donor practice (cf. de Haan, 2009) . But there are a number of others that challenge the conventional ways in which vulnerable populations are typically targeted for the purposes of SP. One, for instance, concerns the challenge of targeting and supporting populations that are likely to be physically displaced by the effects of climate change:
When policy-makers decide to maintain households in regions where old livelihood strategies are no longer viable -for example, by providing safety-nets, subsidies, or other support -they need to consider the counter-case: that is, is the support policy in fact promoting long-term dependence in irreversibly degraded environments? In places where, for instance, desertification has taken over farmland or where melting permafrost has changed the ecology of rangelands, livelihoods may be changed permanently, possibly beyond the scope of any adaptation strategy. (Kuriakose et al., this volume: o26) For populations facing the prospect of permanent displacement, SP may provide an important means of supporting 'economic' as opposed to 'distress' migration in advance of catastrophic climate change (cf. Johnson and Krishnamurthy, 2010) .
A final issue concerns the challenge of incorporating long-range forecasting into existing plans and budgets. In theory, consolidating ad hoc approaches to humanitarian assistance into a regular and reliable system of national SP policies may well improve the co-ordination of agencies in line with contemporary best practice, but will it actually lead to cost savings for governments and donors (cf. Kuriakose et al., this volume)? And again, what timeline should we use in making this assessment?
At the end of the day, the articles in this issue probably raise more questions than they answer. Taken together, they provide a number of important theoretical, methodological and empirical insights about the possibilities of using SP to reduce poverty and vulnerability to climate change, highlighting the need for further research on the ways in which donors, governments and societies more generally may incorporate climate-change vulnerabilities into SP policy and practice. The following section identifies a number of priorities for research, policy and practice.
Implications for research, policy and practice
There is now a growing consensus that climate change poses serious threats to existing development policies and investments in a wide variety of policy fields, including health, agriculture and insurance (Klein et al., 2007; Boyd et al., 2009; Brooks et al., 2009; Lavell et al., 2012) . Incorporating climate change into existing policy has therefore become a pressing priority. However, identifying the particular modes and means by which governments, donors and NGOs may 'climate-proof' future policies and investments is still poorly understood (Klein et al., 2007; UNDP, 2008; Boyd et al., 2009; Brooks et al., 2009; World Bank, 2010) .
This Special Issue presents a number of empirical and theoretical insights into the ways in which governments, donors and societies more generally may use SP programming to reduce poverty and vulnerability to climate change. Principal among these are the important ways in which asset and cash transfers can help impoverished households prepare for and recover from a variety of extreme climatic events, such as windstorms and drought. The articles also provide a range of indicators that may be used in future empirical studies of SP and climate change. Weldegebriel and Prowse's framework suggests that investments of time, labour and assets in farm, non-farm and off-farm activities may be used as proxies for evaluating household adaptation. Similarly, and more squarely oriented towards donor policy and practice, Kuriakose and colleagues identify a number of climate-responsive indicators that may be used in developing and evaluating SP policy and programming.
That said, a great deal of evidence being presented in this volume is based on crosssectional data, highlighting the need for more robust indicators and methodologies that can be used to evaluate the impact of SP programmes over longer and potentially intergenerational periods of time. A number of priorities can be highlighted. One is a need for longitudinal studies that capture the historical ways in which SP beneficiaries have invested in assets, livelihoods and capabilities over time (i.e. after the programme or disaster in question). A second is the need for better baselines that can be used to monitor and evaluate impact over time. Mexico's Oportunidades and Ethiopia's PSNP are examples of programmes that have been exceptionally well-documented in the research and policy literature. However, many others have not been documented or evaluated to the same degree, highlighting the need to invest in the documentation and evaluation of SP programmes and policies. Third, there is a need to incorporate climate science and modelling into future SP programming and evaluation. However, the models on which these projections are made do not assign probabilities to precise times and locations, making it very difficult to say how and where climate change will manifest itself in specific localities.
Coming back to policy, questions can also be raised about the kinds of livelihoods (and vulnerabilities) that are being promoted as a result of SP. A number of articles make the case that diversification away from agriculture and natural-resource-based livelihoods may provide a useful way of spreading risk in relation to climate change. Weldegebriel and Prowse, Panda and Coirolo et al., for instance, all suggest that investment in certain forms of agriculture may in fact exacerbate vulnerability to future climatic change, raising difficult questions about whether and to what extent development policy can or should be encouraging diversification away from livelihoods that are dependent upon climatesensitive sectors and regions, such as forestry, fishing and sedentary agriculture. Questions can also be raised about the extent to which existing SP policies are producing higher carbon emissions through the promotion of industrial forestry and farming (cf. Panda, this volume).
To the extent that investment in a single sector or variety increases exposure to future climatic shocks and stresses, diversity and diversification may well be worth promoting. That said, the potential gains of spreading risk through diversification need to be weighed in relation to the opportunity costs of divesting from high-return crops and commodities and the benefits of investing in other risk transfer programmes, such as crop-or indexbased insurance (cf. Heltberg et al., 2009; Kuriakose et al., this volume) . Moreover, the notion that maintaining a diversity that is rooted in 'traditional' varieties appears to preclude the application of new (potentially drought-or flood-resistant) varieties, including, conceivably, ones developed through non-conventional breeding techniques (cf. Godfray et al., 2010) . As Weldegebriel and Prowse conclude, incorporating climate change into SP programming will entail 'a focus on transforming productive livelihoods along with protecting, and adapting to changing climate conditions as opposed to merely reinforcing coping mechanisms'.
A related issue concerns the challenge of targeting. Coirolo and colleagues highlight the challenges of identifying and reaching vulnerable populations in a timely manner. Devising a system that takes account of the seasonality and regionality of poverty and vulnerability will be essential in improving the ability of SP programmes to target the poorest and most vulnerable. However, targeting on the basis of projected regional patterns of climatic vulnerability requires extensive information about labour, poverty and longrange meteorology, highlighting the need for extensive collaboration across a variety of policy fields (cf. Kuriakose et al., this volume) .
At the end of the day, asset-and cash-transfer programmes are micro-economic interventions aimed at influencing household decisions about time, labour and money. Whether or not they have multiplier effects that enhance the resilience of community-based assets (for example, cyclone shelters, emergency funds, investments in disaster-risk reduction), it is unlikely that SP policies will on their own be able to address the complexities of climate change, thus highlighting the need to develop synergies between SP programming and other policy fields, such as health, education and disaster-risk reduction.
It goes without saying that formulating policies that can address the material, psychological and political costs of climate change will transcend the abilities of any single programme or agency. The vast majority of policies being documented in this volume are ones that protect and invest in 'productive' sectors, primarily agriculture. Developing policies that can address the multi-level, inter-generational nature of climate change will entail strategic thinking about the ways in which conventional SP instruments (for example, pensions, disability insurance) may be used to manage the risk of future climatic change. Towards this end, the preceding analysis has identified a number of short-and long-range policies that may be used to build assets, reduce vulnerability and pool risk.
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